Development of an ultrasensitive polymerase chain reaction-amplified immunoassay based on mycobacterial RD antigens: implications for the serodiagnosis of tuberculosis.
Immuno-polymerase chain reaction (I-PCR) combines the versatility of enzyme-linked immunosorbent assay (ELISA) with the exponential amplification power of PCR. The present study was designed to detect antibodies to Mycobacterium tuberculosis complex-specific region of difference (RD) antigens, i.e., early secretory antigenic target-6, culture filtrate protein-10, culture filtrate protein-21, and mycobacterial protein from species tuberculosis-64, as well as antigens in pulmonary tuberculosis patients by I-PCR assay. We could detect ESAT-6 and other RD antigens up to 0.1 fg by I-PCR assay, thus resulting in 10(7) times higher sensitivity than that observed with ELISA. With paired sample analysis based on the detection of antibodies in serum and antigens in sputum of the same individual, the sensitivity of RD multi-antigen cocktail-based I-PCR assay was 72% in smear-negative cases and 91% in smear-positive cases of pulmonary tuberculosis with high specificity values. In extrapulmonary tuberculosis patients, higher sensitivity was observed by detecting cocktail of antigens by I-PCR assay as compared to sensitivity earlier observed in the same samples by ELISA.